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(54) COATING FILM FORMING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating film forming composition excellent in adhesiveness to 
various substrates such as glass, ceramics, metals, plastics and the like, scratch resistance, 
weatherability, antifouling properties, water repellency and reflection preventing properties and capable of 
effectively forming a transparent hardened coating film having a low refractive index, suitably used as an 
outer paint requiring weatherability, a hard coat material, a moisture-protecting coat material and a 
reflection preventing material and especially useful as a coating material for constituting optical parts by 
coating a transparent base such as glass, plastics and the like. 

SOLUTION: This coating film forming composition contains a fluoroorganopolysiloxane resin obtained by 
hydrolyzing and condensing 100 pts.wt. of a fluorinated alkyl group-containing alkoxysilane or a mixture of 
the fluorinated alkyl group-containing alkoxysilane compound with a silane compound with 200-2000 
pts.wt. of water. 
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;ut;up— -< v^p tf;UT r ;u=i— ;u. n-^^^T 7 
;u=3— n -^p tf;u7';up— r-tzh>. ^t^u 

[0028] ±lE37^^b7;u^;uS^T;uri^vv7 
Mb^fe (1) xiicti^y7>ik^ (2) t<r>ft\* 

lip H 1 -7 0^tt-ll^ttTT^5(D7!)<cfc^o 
[0 0 2 9] ^(Dfc^|X^^^Q(Dig14ft4^LN|i^S 

p^f^-lbTK^. x;u:?;*->gL 

*L^o m&mt 1X1*7^-7, y>W5>, 
yXf^7S><j:i:^flfbnS 0 
[0030] -(D^idtK^ • $SB-SJiE:(i2 0- 1 2 o°c 

CDSSicfflTr 1 -3 OB$PplJS^$-l±^(DA<»^Lt^o £ 
y *T£ L < IS 2 0-60 °ce 5-20 B^PbISJS ^ff 5 o 
[003 1] *^0^(D^PP^-;i,7bV^'J yP^y«t 
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L. y 

7PPt;^V/KUvP 

ML. *l=#»Mtt©»»*HL v C»iaL. *»ftLT 
*6»yHiLT*<fcl*. 

[0032] *fc % an*#» -ttftKi£&£:7?MX» 

h^tt*? :7p h>te^? 

attOEfcftiTFKIiMMiirr^P h 

3R»ai:(*#^^*7;u3— ;uftifa)M«L-c^p h> 
£±Lfii^ 

[0033] *JMH"cm*4#:7n h>tt^^->*»« 

fctt. a«a>Rjcft#Tici4M»i*-r^p 

****M-e#**0)4<»*L^. A»B*!c&JK 

3^63f^p h:/tt#7 L*l* 
*7 LI*. *iftJf^ ??«M 

h*ds^&«:**7 tk^ji 
7^**«-x?ft«zfc3&<»*Lt^. *fc. ayftt^o 

fflW*^6. ffl«(43tjSA<3 0-2 0 0°C(D*^P h> 
[0 0 3 4] #^P h>tt*7^*»aa>*»«*JUT 

[0 0 3 5] ^;i/37JU^-P^>if>. ^>^^;u^-p^< 

>-tf>, 1, 3 -ex (hU7;i/tP^f;u) 

1. ( hU ^;u^-p>t;u) ^>if>^^ 

^ji/7ji/tDv^p/s^> s ^u^jusJ-p (i, 3. 
5- h'J^^^v^P^-y-V) &Jf0)$7y*BaUK 
BMb**JS. ^i/7;i/tPh'J^7 5X ^;u^;u 
^-p h u ^p bf^ur s ^taHto^y vtk*7 i\**iV7 s > 

^;u?;u*p^*^:>. ^;u?;u/}-p;J-^£ * 

P (2. 7 - T;U:*-^£ >) . 3, 3-v^PP- 
1. 1. i. 2, 2 ^;u^-p^p/^>. 1, 3 
-y^PP-1, 1, 2, 2, 3-^>^^;U^-P^P 
s<)\s7)l,*n (1. 2-yyf;i/^» % * 
;u^;u^p (i. 3»y>f;i/^» , 2H, 3H 



-^;i/^;u^-p^<>^ 1 H-'<;^:7;^;^P's:^r-t^ 
:>. IH-Wil/tP^^X 1H»^7JI/tP 
^f*>. 1 H. 1 H, 1 H. 2H. 2 H-^U^U^P 
/s+-9->. 1 H, 1H, 1 H, 2H. 2H-^l/7jl/t 
P^£>. 1 H, 1 H , 1 H, 2H, 2H-^l/7^ 
tPf^X 3H, 4H-^l/7;i/tD-2->fM 
2H, 3H-^jl/7Jl/tP-2-^f;^>^ 

[0 0 3 6] h>tt£7?*8ttf±. 
■c*4. *> i 5>fc*»(D»Mtt*±if4fc»ttifa)a* 

T% #^P h>tt*^^**«*lC^P h>14#^^* 

«**IMJ6IHLT**l*. ca>»* % ?Ph>St7«> 

*«C*-Rri»tt3W*y* -M3c«LTL*5fclin*»M 

*oTI***n*»MA<5*< L^<t^ClA:***a)T?. 
?P h>tt*^*»tt*#^P h>tt^^**«i 
*JH+««*I*. BMl::itLT*<D«M*>«*BHM"* 
z£*<tf£Ll\, 

[0 0 3 7] -JU h>tt#7 9*»Ktttffl'r««ft« 

#^p h>tt*^^**iifc^p h>tt*7^**Mta) 

«fttt»ttH#0)*tHc»L-C^P h>tt*7?«»« 
0. 0 1 ~5 0fiS%jb<#£L < * *#IC0. 1-301 
M%7b<$T*Ll>o 
[0 0 3 8] ?P h>tt*7*;*»lli:LTI»7^* 

;u3&<«*»*l< s #^^*r;u=]— lt 

[0 0 3 9] (CF3) 2CHOH % F (CF2> f (CH 
2) gOH [f = 1-1 2, g=1-5] , (CF3) 2C 
F (CF2) h (CH2) jOH [h = 1 ~ 1 0. i = 1 ~ 
5] . F (CF ( C F 3) CF20) jCF (CF3) CH 
20H [ j =1-4] 0 

[0040] £:7?X7JUs— ji/Miu*ta>^p b>f£# 
7^**;U7t?>KT5 KM, *^^«x;u*>MMttir 

[0041] hU7^tPitS, ^i/7;i/tP^P/^ 
®s ^;u^;u^-p^^ >SL ^7Ji/tP^y^>l, 
^;u7;i/tP^^>i, ^;u^;u^-p^n^^ * 
;u^;u^-p^-^7^ ^i/7^tpyt>i, 

Vl/^P^r^V^. 3 h^^;U7|-P^P/^>^, 5 

H-tttyjl'l-O't^Z^M. 7H-Kf*7WP 
>SL 9H-^fi37Jl/tP^t>l, Ztl 

[0042] **wi-fe!t4^^<b7 > ;u*;u*4*T;u 
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[0 0 4 3] V v\tT)\,*cfr&ttT Jis^^isis? >it 

sty d) jatztit is=?is\t^y% (2) to&'&wn 
oommw^MLx. &7vm&m%so~2. ooo 

Sa^POlSH^^ L L^o L < 14 1 0 0-1. 

o o omsaiT?fc£o 2. oo omasum y^i^*# 

5 OSS^*^ t'J^l^s v^>-fb^*^^^ 

Hl/^nfJU-fik -fv^7;mHk -fv 
[0045] ±tE^^^r;u^r;uS^^r;u=i^r->v^ 

>itSty (1) Xl^zntv7>'(b^ (2) <tCD;g£ 

ln 0 JM*fl]<hL-C{*iii^ KM, vu>f> 

[0 0 4 6] #^^m^^g*r^D7K^^ft5 
^(D7k(Dai*. «^ (D xi4j*# (D two* 

[0 0 4 7] C<DAD7k#fl?-ffi^Jkl£l4 2 0~1 2 0°C 
(7);SJg|fiffl-e 1 -3 0B#P B 1J5lE£t^£(D;b<#*Ll^o £ 
y$f£L<l42 0-8 0°CT*5-2 0B#F b 1J5J^^^t5o 

[0 04 8] ^iSLr^btt^)**B^^37PP^;u^v 
tK u v p ^mmtft; ? v m&mmz^m l x i> 

<D**ftfc\z£VJ&i>)lhLX8imi,Xt&^L. MICZ 



[0 0 4 9] *^B^CDlSflI^^ffi*a/S^^I*. -tfS&S 

«rtric» (7PPt^v*'jyp^>«i) urn 
tESja»^**it^tt,«fe^o kit. c*i&a>jaw*i:: 

[0050] ( a ) SiaftSe^ : *«MOffl«ttl=»iD 
[005 1] SnaafciaT-irL-CWiiaftaP-f^l/i/U* 

•£0>¥£itt?>&ft<o. ooi~o. i^m-efe^^ 

t*<B*L<. Kl-»*L<I*0. 001-0. 05/i 
m<t$n^o =ip^^;uv'J^0)¥^i*4TS^o. i // 

[0052] ziP-T ^;UvU^<7)^Dfi(i. JLIS^PP 

^-;u*VtK»j i/p**>«Jti ooiMftty, BJfc 

»»»"C5-8 0M»T?fcy* »*L< 1*1 0-5 0 

ffl-TS^^iCli. ^K^»5SOpH^2-1 o. $?^L 
< 14 3 - 7 {zPSI^tiTl>S C <t3b<»^ Lt^o 
[0 0 5 3] □P^y;k>'J*(DMiat^S 

aitSJi: LTI4. >^y-;u. -f v^pe;ur;ua- 

xf u>yjp-jk xf b>ygp 

— ;u^e/ ^p t°;ux— f;i/6i:©7;i/p- * 

^;U7t^;UATSh\ T;UT4z h7S h\ N->t^;u 
tfP'J K>4^7 5 KH. itlgx^;i^ BS^fJk 
r-^^p^^ h>>Sif(7)xx^;u!li. f h7tKP7 
1. 4-i/+^r-9->fti:(Dx— f;Ha**lf 

[0054] ^CDaP-f^Uv'J^^^^^-^t-ffifll^ 

«aatfBMbtta*»»-r * - 1 li*. 

[0 0 5 5] aft««ltLTI4. tttt. * 
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'Jlf;i/7SX DBU, 3-75/?Ptf^hU>h 

•JflSSIL f h7-i -^n#*->^*>. fh7-n- 

^ry- (tfX-2, 4-^>4»>S/**— h) 

V- i -^dtK^tv (tfX-2, 4-'<>$ Vv**— 

K) f^>f h7-i"?n^yy^-^ 

h + y- (t*X- 2, 4-^>^ h) v;U=l 

"OA, v-i~^P7K^ri> (eX-2. 4-^>£> 

S/**— h) v;up-Oa. t;us-Oahu^ v^h 

*vh\ 7^5~^AhU^V^P^yh\ 
0A7tf;i/7t h^— K MSS7^S-^A, « 

^br;us— p/<;u KtI-^^u— k n/<;uhr-tr 

1 OOllfliCMLTO. 0 2-0. 4rWm$i<Di&mtf 

[0 0 5 6] irt^pHSy^y-^S^ 
^Li^pH2-7, »|Z»*L< lip H 3~6lCft] 

[0 0 5 7] (b) : **MCD«Jit1ftSfllJart- 

y^*< V3T)\s>T V^*£EG>>T h>$Is BUfik 

IBI?f;Ki:i?0i^fji/«, *$y~ x^y~ 
t;up— ;u£:±:<7)7;u=i— h;ux>. *vU>fc 

£0>«<b**SL IT h7 t 1. 4-5?** 

n-^/^f^x-fik *'JXf u^'J^-^ 
y y f;n-f;i,7-tf- hteifo? 1 ) ^-)i>m£mi 

[005 8] ( c ) Kft4kQM3lft!l : ** W<D»B»rtffl 

S*DK.Tt«fcl\ HMmttoV)^ *UM*±#*A<tK 
P + y^>77i;yS, "OVMJT^-VUS. v7 

yr^uu— HJ7v>^T*fc&lb£^i^tefc 



jftittfttt b * *««&*rt«»Jtt*k SUM*. 
2. 4' -vtKP^>^iyX 2, 2' , 

4. 4' -f h7tKP+y^y77i/X 2-fcK 
pJFy-4->h^^>^i;X 2-tKP+y 

- 4 - > h*v^> x /3?xy > - 5 -x;u7fs>M. 2- 
t Kn^y-4-n-t^ h^y'O 4 ;^!/' 2- 
tFP+y-4-n-KfyP+y^^i^X 2 
- 1 KP^y-4-n -^yyP^y^y^i^X 
2, 2' -ytKP+y-4, 4' -y> h^rv'OV 
7i;x 2, 2' -yt 4' -yxh 
^y^>77i/ >> 2, 2' -vt KP + y-4, 

4' -v^P7tf*i>^>\/^xy 2, 2' -5tK 
p*v-4, 4' -y^h^y^i/y, 2. 
2' -ytKP^y-4-yh*y-4' -^ptK*v 
/<>*;7iyx 2, 2' -ytFP+y-4-n^r 
v-4' -^h^y^i^X 2. 3. 4-h'J 
tKP^ry^V^i^X 2- (2-tKP*y-5 

- t ^;u^x ^yv'h^V-Jk 2- (2 
-th f P+y-5-t-t^fWi-^) "Ol/MJ 
T % /— )l>* 2- (2-tKP^ry-3, 5-5/- t 
T^U^xxjb) K>7hU7 , /-;k ifii/-2-y7 

y-3, 3- i>73L-)\sTt U u— K 2 -x?*;u<n* 
v;u-2-*>ry-3, 3 - 5/ 37 x - ;ur ^'J b-K 
2- ( 2 - 1 K P^ry- 4 - ^+y^t*y 7 1 
-4, 6-y7i-Jl/h'J7yX 4- (2-7^'JP 
^yxh^y) - 2- tKP^y / O77iy>0)Ip 
2- (2* -tKP*y-5' -^^iJDJryl 
f^7i-Jl/) -2H-^>Vh l J7 7Hl/0l§M 

[0 0 5 9] *f6?H(0«BK16***t*ffilc=i— r-f >y 
?p — p — Hi* p— ;Up— h;£, X^U— p— h;i. 

— >£&tfn— ;up— h£rt<»* Ll^o 

[0060] awaaicza— x-f >^**tfc*«wa>iH 
(2) *^»c«i:ymbSF*a«*»rti*6*a 

[00 6 1 ] (1 ) a : K*SJti: ffi«0-3 
0 0°C. »*L<f45 0-1 5 0°Ct**l. VttMWt 
LT(*. a* 1 0»-2 4»M. ^^L<l*3 0»-1 

B*rpi<t*ti^o ft: is. **B-Bo)ttjatticflMbffiit#j*a 
ri*. vyT;urs>. S»x^y-ji/7 5X 8Sy 
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7^>. 7J^-OA h 'J *f h**> h\ t;us-0 
Ah'J^V^n^vK, 7;U5^A7-fef ;U7-tz h 

Efn v *^U-K ®fn v 7iZ7^7-tz h^h- K &7iz 
^ibT-feh-*— K xX7-tr*-;U7Hz h"*— K 

:?Ptf;u h'J* h + vv7>^^75yv7>If^ 

[0062] (2) a : zo>i5ak&mi*z>\z\t. 

O 7 o P t JI/*V * 'J v P +^ C TO 

■J P-Y Jb£«LMixtf*- ySStf LT 1^5 d 4: 

;bSxf*> ^'jp-f ;u»£*ri-*<t*«i (bit. 

^r-9--r Kjfctt^x/— JUG) (>£) 7^'JU— K 

*) 7^U b-h, ^neb>t^«ty-;^ 

x/— ;bCD (;*£) b-h, 2-x^;U/s^rv;u 

*;ueh— 7^7'J b-h, -<y7t-cju-;u 

7<7'J U— K f h7tKP7;i/7'J^ (>$) 7 
£»JU-K tFD^ylfJl 7^7'J U-h, 

t Kn*v:7ntf;u 7£'J u- K t Kn*v 

7^'JU-h, tKP*i/A+^ (> 

*) 7^'J b-h, yifl/>y'j3-j^; (>$) 
7^'Jl/-h, y^Peb^U^-J^y (>£) T 
^■JLy— K h'JX^U>^«J=i— (y£) TO 

■J b-h, Mj^n tfu>yj=i — 7<? 



'Jl/-h»©»« 7£'J U-K i?x^U> 

=i— ;uv (*$) 7^'J b-h, f h7Xfb>yj3 
— ;uv (;*$) K v^p t°u>^»j=i-;u 

7^'Jb-h, f h7^neu>^'Ju-;uv 
(**) 7^'JU-K #u:7Ptfu>$r>jzi--;uv 
(**) 7^'JU-K 1. 4-^yyt-ily (> 
*) 7^'J b-h, *t^>WJn-;by 

7^7 u u- k x^u>^^r-t»-^ K*tt**K>^ 

U=i-;UCDv 7^7'J b-h, x^u>**-tf-f 

KSEtefcfx^xy — ;UA(7)v 7^'Jb-h, ^ 

Peb^tW Ktftt^7i/-il,A(J)y 

7^'J b-h, xfb>tWKtti**ex7iy 
-jl/A(Dy 7^Ub-h, h'J^fP-Jl/^P 

n>y 7^'Jb-h, h'j>fP-^Pny 

7'JJH-f;bv (*$) 7^7'J b-h, HJ;*fP- 
;i/^P/Oh'J (*£) 7^'J b-h, X^U>^-^r-9- 

^K^hu^fp-;^p/^hu (y$o 7^'ju 

-K y*P eL/>t^-f h U ^ f P-Jl/y*P/< 
>HJ (*$) 7^'J b-h, ^>^x'jx'j h— ;uh 

U (^^) 7^'JL/~h, 'O^X'JXU h-jlf h7 
(*£) 7^'J b-h, y'OnUX'J h— ;i/^^r-ti- 
7^'Jb-hf^tf c 7^'J b-h, 7P- 

**T)i> 

7^'J b-h) H^tK'JXXt^^'J U— K 7PX 
'^XM-1 200 (S5^l$^aS^U^>7^ 

gu-h) §|a)^U*>7^U u-K aittt>y-K 

7S>«jg^^-T^>2, 2, 6. 6-^ ;U-4 
-e^'Jy-^^'J b-h, 1. 2, 2, 6, 6- 

<<^o * 4 - u v-;b> ^ ^ >j u- hi?^ 

if £>ft5o 

[0 0 6 3] f^r. i^yMatlt TIE CO 4) 
<D*<l§*lf £*l£o 
[0 0 6 4] 
[^ 5] 
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CH 2 CHCH 2 OCH 2 CH 2 OCH 2 CHCH 2 
V O 



CH 3 



CH 2 CHCH 2 OCHCH 2 OCH 2 C^H 2 
O O 



CH 2 CHCH 2 : R = -OCH 2 CHCH 3 
III V/ 
R R R 0 



CH2CHCH 2 OC 
O O 



CH 2 CHCH 2 ( 



,o4-C 

I 



COCH 2 CHCH 2 

o o 



CH 2 CHCH 2 0-(CH 2 CHCH 2 OCH 2 CHCH 2 0) n -CH 2 CHCH 2 

V <->h ocH 2 qH^H 2 V 

o 



CH2CHCH 2 -f O 
O 



-O^ ( r"O^ 0CH2( r HCH2 77- 



ChU 



in 



OCH 2 CHCH 2 



CH 3 
I 



C^zCHCHrO-CHr^-CjH 



QH 3 



6h 3 ^o-ch 2 



CH 2 -0- 



pH-(j;-CH 2 -0-CH 2 CHCH 2 



CH 



[0 0 6 5] 



lite] 
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[0 0 6 6] 
[ft 7] 



( 



O N 
CH 2 CH-CH 2 ^ 



-CH 2 



CH0CH-CH2 V 

O N 

CH 2 CH-CH 2 ' 
\ / 
O 



0-CH 2 CHCH 2 
O 



/CH5CHCH0 



CH 2 GHCH 2 



I I : R = -CH 2 CHCH 2 

./vs. v 

I 

R 




: r = -0-CH 2 CHCH 2 
O 
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CH2CHCH2O 

V 



ChfeCHChtO 

V 



CH2 



CH 

CH 2 



H2CHCH2 
O 



W2CHCH2 

o 



R 2 CH-CHR 2 : R = — CHfcCHCH 2 



CH 3 CH 3 



CH2CHCH2O — ^H^-OCH 2 CHCH 2 




CH 2 CHCHoO— ( H >— C— C H 



C 2 H5C-4-CH 2 OCH 2 CHCH2 ] 



CH 3 
2 CCH 



OT 2 ^HCH 2 OCH 2 CCH 2 OCH 2 CHCH 2 



C^jCHCHsO-CCH^OCH^HCHz 
O O 



O O 
C^ 2 CHCH20C?N^^COCH 2 <^HpH 2 



[0 0 6 7] SSr^^MI^Tlf ^>@WX*^;U7t-P 

[0068] 7{7U U-Hb^tLTI*, 

CF3 (CH2) 2COOCH = CH2 
C3F7 ( C H 2) 2COOCH = CH2 
C6F13 (CH2) 2COOCH = CH2 
C8F17 (CH2) 2COOCH = CH2 
CF3 (CH2) 2COOC (C H 3) =CH2 
C3F7 (CH2) 2COO (CH3) =CH2 
C6F13 (CH2) 2COO (CH3) =CH2 
C8F17 (CH2) 2COO (CH3) =CH2 
CH2=CHCOO (CH2) 2C6F12 (CH2) 2COO 
CH = CH2 

CH2=CHCOO (CH2) 2C8F16 (CH2) 2COO 



CH = CH2fcifJb<»lf t>*l«o 
[0 0 6 9] JLi£*c*,itfa1tot LTI±. 

1. 2-x7t^>:?p/0. 3-^-^;u*p^^v^ 

-1, 2-X7t^>:7P/*>. 3-/*— D^UirO^ 
JU- 1 , 2-X?K^ri>^P^>. 3-/<— ^iU^P^TV 
2-X7tx°^rV^P/^>. 3- (/^-37J^P- 
3->^;U^^;U) -1. 2-X^V^Py^, 3- 

(/<— ^ji/sj-n-s-^^u^+s^W -1. 2-x7tf 

^y^D/^, 3- (/<— ^U/f-P^-y^JU^^ 1 

;u) -1, 2-xtK**>:7p/\ 0 >, 3- (/*-:7;u*p 

- 9 t;u-t*>ju) -1, 2 -xtK^v^p/O, 3 

- (2, 2. 3, 3 — r K^^;u^-p^ptK4tv) - 

1, 2-X7K^rV^P/^>. 3- (1H. 1 H. 5H- 

* p^>^;u**v) -1, 2-xtK^tv^ 

P/^>. 3- (IH, 1 H , 7 H- K'rxi^^^rP^^ 
*JU3j-**» -1. 2-X7K^rV^P^>, 3- (1 
H, 1 H , QH-^ff^^Jl/tP^-^t^v) - 

Ep-CH2- (O) f- (CH2) g- (CF2) h~ (C 
H2) k- (O) j-CH2-Ep 
(fiLs Epl*X7K*vi, f=0~1, g = 0~2. 
h = 2-12, k = 0~2. j=0~1CDg3&£^ 

to ) 

[0 0 7 0] fcfc, -hfSsfcdfc^-C. h(*Btt**ffii«- 

[0071] ^<owd,^m^\t. ttfflB«icj:y»&y, 
£U U-Mb^(DIB£9]^l*^£L<l*5~ 1 . 0 0 

osaas-e&y, mi^*?*l<i*i o-3ooit« 

fo<5>o 

[0 0 7 2] Htz. CO)*lr*a^BBJS#]*»ttIL, * 

— hH, of - T v P^vAiXfJH^ if) , ^ESIIS 
H&<!:) , 7vil/t^7^ ^l-^mftW-SMiSftL 

[0 0 7 3] *«:»«:««*BB»ai:LTtt. 
T©*3fcft**toM*lf 6*1*. 4-7iMvv^P 
P7-bh37xy>. 4-t-^-v^PP7«tzh7 

i;x 4- t -^/i/- h'j^ppT-tz h7i; 
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;u- 1 -^x—^^d/O- i i - (4— <v 

tfJU^x^U) -2-tKo^v~2-^f^P 

A>- i i- (4- K^v;u^x~;u) -2- 

^JU^P/^- 1 1- [4- (2-tKP^r 

ylh^v) ^x-;u} -2-tKo4v-2-^f;i/ 
^p^>- 1 1-tKP+v^a^H7 
x-;^ h>. 2->^;u- 1 - {4- O^i^*) 

3. 3' -i/>^;u-4-y h+^'O'^iy 

3. 3' , 4, 4* ( t -^^;U/^-^^r 

U>^r/ ^I>^T — y^>7X^P>, 2 

-Xf JU7> h^^y 4' , 4" ~ylfMV7 

^ p^x/ > x a-7vP+vAixf;k ?x— ;u>f 

h\ tttt^ h>, 2-^7PPft 
h>. 2-*^;U^3MMJ"> 2, 4-v> 

^;u^^-^>h>, -< v^p t 0 ju^?|-*-y-> 

2, 4-y^PPfm>F>, 2, 4-yif;i/f 
^^r+h>h>. 2, 4-^V^Pt?JI/ft*f>h 

2. 4, 6- h'J^fM>^ 
^-O^vK. ^>7-f;Uv^x^;U7^X^-i' >^^r 

v h\ 2, 6-v^^;u^>\/^;uvr7x-;u7|xX^>r 

>**vh\ ex (2, h^r^>^>V/^;U) - 

2, 4, 4- MJ * 5^L^>^^*X:7^ Kft 

[0 0 7 4] X7K*Mb£1Sl<7>i§^ BftBttft] 

;uS. (tKU) *JU}ZfHh&m % jus* 5? 

[0 0 7 5] «»jg*ft>f+4Ii:Lm ^Phy 

Btt/>ny><bfcB. VttftBibdtt* 2t5&ft*;u 

*>f*^S<Dfls*fc*<#s/ h7^70)S$, flElbBStt 
ii^bifttlciSLTfcy. yT'J^a-K-^A^ 

ft, h'JTMJUbf'J v-^AJft* ^>v;Ut°'J v~^A 
ftv7*-h, vy;u+;u^x^v>iux;u7fx-^A 
tt« v7M;i/t KP^rV^x-;ux;U7^-^At§. v 

r;u*;ut kp*^:7x-;u*x*-^ajs. »7U> 
[0076] *a^BB*&*]o)«jjDa(±*aeK(D^pp+ 



tto>*t+ 1 oosaaii^^fLr o. oi-2omsak 
[0077] *9iB^<D*aja^(Ccfcors*ta®ic^fi£$ 

tL«f»bttDta>BVtt. iltto. oi-s/zm^^fti, 

#£L<l*0. 0 5-3 /;m<b£;K£o IS>^ 
[0 0 7 8] «ftna>«BA1felcJ:«flMbttOia)IB0r* 

TT?ft4li:tfB*L< . L<(*1 ■ 4 0JSI' 

T\ 3 5-1. 40i:^5c 

[0 0 7 9] da>«fcttB*BOT* *yR»i»±tt« 

1. 6 5m±^*^sa*fT^Hsas*ii:^a>)!j<<fcy» 

*Ll\, c<&B<7>BtJr^£;Stf>5*:#. *y**L>BST 
B«*4MKft*^Ui: LTI*. WM<1~100 

nm s t$|:i1 - 5 0 nm(D*BSr**Btt<btt % /;U35<» 

£Ll^ 0 JKB«*$B»lb«T-/;u£E*-r4i§^ ^co 
E£»l*»l::«SS*iftlM&<. Efit4IMS+»a* 
■T*fctol=f** KBft*B£»Ji»-«aifttt0B4bttjft 
#1 OOmg$J5l::*tLT5~5 0 0lt»tf»*Ll>, 

L< 1*1 0 0-2 5 0MfiSiT*fc£o IB^fitf 
5 0 OfifiSi^y *U*fcWb*«l::^-XaMB£*-*ft 

£<DHBtfifei:«<ft*. smssc^y^fti^ 

B«**«*< ft&ftl*»*tffc*. 
[0 0 8 0] KB9r**KM<b«37;H*. flHbBO&Hfb 

tf. M«T*0)«Mb«Ila)B»T**±lf«jiSi^&»*L 
l^o m<*Wftt,(D<h LTl*. ZnO (n = 1. 9 0) . 
Ti02(n = 2. 3-2. 7 ) . S b 2O5 ( n = 1 . 
7 1). Y2O3 (n = 1 . 87) . La203 (n = 1 . 
95) . Zr02 (n = 2. 05) . Al 2O3 ( n = 
1 . 6 3). I n t S n<Dffi*K<bttt?fc« I TO (n 
= 1 . 9 5). 5fclM*T i 02-S i 02. ZrO-Ti 

02, 2 r O — S i 02. S i O2— 2 r O — T i O2^?0) 

tt£B4bttft £a>*Mfcibftfr 6 ft sftB8r**BK1b 

tt7^UJb<»*Ll\, *-<0ffeI n203. S n 02> C e O2 

ft£a>*BBfc»^ft£*ttffl***. ctt&xaff 

[008 1] co)]RB«f*Sfl:ll«»A'r«S1btt«B 

tun*. m v a©«»B*i/'j3->«i, 0iJ^. 
tflWftitT^y;u«B. B*«fttt7^«j;u«B, » 

pTBttT^y^MB* y7^vPW>t'«lf:7 

^y;MSflg. ou^>6iSgfti:*^ffir*^*A<. 
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[0 0 8 2] C£>*§^ ^(D7;i/3^i/^u;Hm 
-r&i§i*<*CD#*fSliO. 1 y^ttt^. Hft 

* y tw < * y * «*tt^«T-r 

<0t?. 0. 1 ~5 0M%(D|fiHT?****"5a>#»SL 

[0 0 8 3] ctDyj^^^vUJi/SS^t^y^'j 

S-T^'JP^v^Pt'j^f^yy h*vv7X 3 
-T^'JP^v^P^MfJl/yih^vy^X 3- 
^^'Jp^y^Wh^h^yy^x 3-*$<7 
•Jp^y>fjl/Mjxh^yy7y, 3-y^'JP + 
y>fj^f;i/yV h^yy7X 3->^'JP*y 
fJbyi ^yyvX 3-7^'JP^y^f 
;u h'J * h^»7X 3-T^ "J P^yp'f^ h'Ji 
h4yy7>, 3-7^'JP + y^f^f^ h# 
yy7>, 3 — J"? U P + y>fJ^fil/yx h^yy 

«aa* &j£tefc^t>3-***y p^->3fptf;bh 

•J>h+yy7X 3-**9i)n**s-?n\£j\,*7)i, 
v>h*vv7X 3-79UP*5/^P^I/h'J> h 
**>*>^>. 3-7^UP^v^Pl:JM^yP l h + 

[0 0 8 4] ^fr. Z(D7;m^yy | J^S^tt^ 

t^h'Jih+yy^^ e-;uHJX (2-^4 

VX h^r*» tf — jMfil/y^ h + V*>7>, 

ei;Mf^yiF + yy7X t^;^f;bt'X (2 
h^yl h*v) *>^>. 3-t-P^>^Pt% 
h ij ^ h + vv7>, 3-t-P + y^Ptf^h'Jih 
+ S-t-pJryT'Plf^fil/y^^y 
>^> s 3-e-PJry^Pt fl ;^f^yih^yy7 
Xf'J^h'J^ Kyy7X x^g^^ijx 

tMUMJ* K^yy7>WfL^o 
[0 0 8 5] 3felC % Cnb07^a^yv7> (T^U=l 



mwtLxit. **juy*^yu— k ^;u>$^y 
y u— k -j=j-)\,to y u— h^(D7^;u7^ y u— 

hSl, yjyy^^^^'J U-h, 7<?y;U7 5h\ 7 

^fJHf-;UX-fJU> A^ry^exjH-f^f(?)t* 
-jl/X- tJI/»* xfUy^'Ja-il/yy^ 

^•jb-K *fc*ntt»j»a^fc*'<>vrhy7 % /- 

-tKP+y-5' -/^^'JP4ryxf;i,7i-;t') 

-2H-*w hyry--;ufc£\ 

fc>y-K7 5>«lc**$un>»£**-r*i<o. fin 

7L\£2. 2. 6, 6-f h7>f^-4-tf^'Jyx;i/ 
->^'J U-h, 1, 2. 2, 6. 6~^>^/^JU 

v-;u- * $ o y u— h ft E tfMTF £ ft 

& 0 fete. 7^P^vy'j;H(!:^L#^, 

2-t KP + yxfiM^'J U- hfc£l**ntfr¥flS 

[0 0 8 6] CO^^m^i*!*. -tfELfcTJUP^v 

*»i:a)*m*#-c*y. c^i^iictLbftss 

[0 0 8 7] Z^a^S^CDP-^r-f >^#J$Bfi)c«BD 
(KBSf»«ft«Blffl«rt*) CiJSlf ««J*ttl*. 1 o 

MM^bsftM-ettftprfflttfcttyiftttt^ttTr***^ 
fey, *fc8 o«*%cfcy*t^i8»tt^fii:*6* 
^*<fe^<7)T^ »asici*i o-8 om»%a>iagirt<#* 

[0 0 8 8] Z0O«OSr4sfl!fbttKffl«Ba4lBa)l!i 
mtfte? £r u r b < SK rf><*H< ft o r u * 5 J: 5 

-h) ftifa>#y (7^w^'j b-h) s 
(7;i/W^ y u— h) rtiMAzix&<&#M£f*a<« 

aicMLT3 oa*%«fcy§K»»-r4t, c^i^ 

0)}»BMbtt3b<»b-r*»^3&<*4a)-C. ^(0aS*PJtli3 
0£g%&Trf><ii*LL\> 

[0 0 8 9] *B«r*«ftaHlffl«BfiK*l=»*tt 
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fflJ2Lt&tf7JI/3 2fflia±^^-'S) : tCD 

[0090] ZVtfMtLXlt* 7 5/«4t7^3 + 
>>^>. TS^Sttv (7;i/3^vv7» . 7S 

K»d*r;i/3**>*>^>. 7 5/£*t7;m+*>i/ 
=? > t x vStf7 ;u a * •> ^ > Si/ U ;Hb»J 
t<DSE6^ja«i*T5 RtLfc*©. 7 5yitt7;i, 

=i**>*>^>i*«fB 72 Mil/ft***: ©RE 

75/Stfl7J^4vv7>i: </2) 72 

UJMb«1fcta)SliB±rt». 75y«M7JI/a*^> 
(/2) 79 l J;i/^*7^3*S/->7>fc©5 

jS£rittt* #'j7S>ft**t 72u;u»**r 

^>v7>^t^Vy7^ Mb£«j£a>JRl££jS 
KflsLfc*©* 75yI^7J^ + yv7> 
t-fV>7*- h*^*7Jl/a*S/V7>£a>El££fi)S 
ft*75 RbLfc*©* ft-iHtt7jb3+vv7 

> <t -f v v 7 h tt^*r 7 ;u a * > v ^ > £ <z> 

itt7J^tyy7>i:i^vSSS7^^yv 
^l/&t/i/'j;Hb»Jt<DSJS*flt«l*T5 RbL/c*><D 

[009 1] C;frt>CDj£»<h LTffiJBS*l4i<D<B*(* 
«STEIC«^-T4 0 7 5/i^7;^*i/i/7>i 
LTI*. 3-7S/^Pt°;i/h^h^yy7X 3 - 
75y^Pt>h'Jih + yy7X 3-7Sy^Pt° 
j^f;i/yVh^yy7X 3 -r £ / zfa bf;u/ t^u 
v>x h4yy7X N- (2-7S/if;i) —3—7 
= ;^Pt^h'J^h^yy7X N- (2-7S;i 
T^U) - 3-75^P^l/h l Jih^yy7X N- 

(2-7$yifiH -3-75y^ptf;Mf;^>v 

h^rVV7>, N- (2-7 5/XfJl/) -3-75/ 
^Pt'jMfil/yih^yy^X 3- (h'J>h*v 
y'Ji^Pt';!/) 75/^Ptf^h'J^ h^yy^X 
3- ( h'Jx h^vv'J;u^D tf;u) 75^pt';i/h 
'Ji^yy7X 2- (h'J^+yy'JJ^Pe 
MO 75 / x^;u- 3 -7 5 / :7n tf;u MJ / h^yy 
2- (HJxh + vv'J^Ptfjl/) 75/if 
;U- 3 -7 £ / Zfo \zJV h'Ji h^yy7>^M^ 

[0 0 9 2] 7SKIt^7Jm + yy7><l:Ltlt 
^b-fK^Pfil/h'J^h^yy^X ^U-fK^Pt 0 
Jbh'Jx h^yy7X ^LW K^PIf^/fJI/v^ h 
+ vi/7X ^WK^Pt°;^f;i,yl^yy7y 

[0093] 7 5 / Itt7;^+vi/7 ><!: i**y 



It^^ + yy^yMy'J Mt#l tO>&&±l&® 
S75 RbLfztcDIi, TK<0*ftl=J:y«Ji**i4* 
C0t?fe^>o 7 5/S##7;Ua*vv^>£LTI;i:_LfB 

n — (2-7S>'xf;i/) -3-7^^0 t°;u MJ > 

h4yy7X N- (2-7 5;xfjl/) -3-75/ 

fc* lCtffiffl^HI)X^vSt^7Jl/ii^yy7> 
£LTI*. r-yjyh»^pe;i/h'j> h+vv^ 
r-^'Jy^y^Pt^fii/^ F^yy7 
r-^yK+y^P^h'jxh + yy7X r 
-^'Ji/K^y^Ptf^fil/^i h + yy7X 0 - 

(3. 4-X;K+vy^P^vJU) if^h'J^h^ 
vv7>, 0 - (3. 4-xtK^>v2 P^y^) x 
fj^Wy^h*yy7X 0- (3, 4-xtK^v 
y^P^y^) xfjixh'Jxh+yy7>Sl/iS- 

(3, 4 -i^yy^ P^^yJH xfj^fil/yi 

mttte.<D&frz>r-~<f l ) > K**>^p tf;u h U / h*ris 
isz>>. r-^'Jv^y^t'jl/^il/^ h+yy 
£ - (3. 4-X7K^r"i>V^P^^rv;b) X^;U 
^f;i/y> h^i/V7>tt§-i:A<fftLl^ 
[0 0 9 4] fcfc\ Z.^xmm*ti%i' l )Mt#lt LX 
it. ^Wfil,yy7f>, N, N ' -tfx (h'J/ 
T/US/'JJU) /M,i*75h\ N , N ' -t^X (MJ/^ 
r >U7&^«^**l*/»^ C<Dt,0>l£7 5 
/»^*7;U3*5/i/^>i:X7K**>K#*7;Ua*i/ 
i/^>i:OSJSlcJ:y % ±j£^£oHS£&ilLTOH 
S<h7;U=3^rv->U;U»<b:C0SI^$telhL. COS^ 

[00 9 5] C<7)7 5 / S^^T7JU=l4rVV^ ><tX7K 

^vX^^7;u=i^vv^>si/vy;Mb&]<t0JSis 

l*> 7 5/ S^W7;^ + vi/7>i:y U ;Hb#J£ <D« 
^IiitK4vS^7;^+vv7>^TL, *n§6 
RJE*1±*ili«fc<* 75/S^7;Ua*vv^><tx 
^vS^^7;U3^vv^>i;^JS^^#. C(7)J£J£ 
* attic g ;Hb»] S ssao L r SJ6 * -fr * «k 5 L r t 

[0 0 9 6] fcfc. ZCDJSI^lCfelf^7 5/S#^7;U 
p^vv7><tX7tf^vS^7;i/3^vvv><DI5^ 
ttl*. X7t?*i>g/7 5/g (=N-H) (D^Ulttf 

o. 3*»-ei*i ft**ammm5-*z>7)i>zi*ris& 

675 hMblc £1^X7 5 hMbL^£ = N-HgA<5S<t*fc 

<teoriH*«»tt*<«<««fi*ti3&<fc4<DT?. o. 

3-1. 2<Bt5ffl£"r&C<fc*<»f:Ll\ > 
[0 0 9 7] MIC. C(7)jS»l*-0)SJ£^!KlS7 5 K 
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4*j-jw<=.)\, % Ki/^-Ou^n'J FUt£x*m7KZ*i% 
[0 0 9 8] fcfc. XB8r9fl!4bttnffiliA1AI=feit« 

oii«i:»Lro. 5-2 omm^m-tz^tmi- 

[0 0 9 9] ±eXB«r4sfl»bttnfflffia«(cid: % 9HF 

tttfODM**^**^. 2. 4' 

-ytFP + v^^^i/X 2, 2' , 4. 4' - 
f h7tKP^>77i;X 2-tKP+v-4 
->h^>^iyX 2- t KP*S/-4-y h 

+^>77iy >-5-x;U7fx>^. 2-tKP+v 

-4-n-t^ h^V^>77iy>, 2-tKP+V 
-4-n- Kf5/P + M>77x/ 2-tKP + 
V-4-n-K>^P^i//<>'/7i/X 2, 2 ' - 

vtKp^-v-4, 4' h^y;7i/^ 

2. 2' -yt KP^rV-4, 4' -vih^y/<>^ 
37 x 7 2, 2' -ytKP^y-4, 4' -v^P 
7K^rV-<>V/^x/ 2, 2' -vtKP^rV-4, 
4' -y^h^>^7iyX 2, 2' -vfcKP 
**>-4-* h^-V-4' -^P^V^>V7iy 

2, 2' -ytKP^y-4->h^y-4' 
h + V^>y7iyX 2, 3, 4-hUtKP^ry^ 
> % ;7i;>, 2- (2-tKP + y-5-t-^fJl/ 
3?x_;u) k>»;kij7»;- ;u % 2 - (2-tFP*v 

- 5 - t -^^^;U^x K>'/hiJ7';-^ 2 

- (2 - 1 Kp^tv-3, 5-v- t -^^;u^x- 
;U) ^>7h'J7y-;k lfjl/-2-y7y-3, 3 
-v^xZLJUT^ U U— K 2 -If;i/^y;i/» 2 - 
*>7/-3, 3-y7i-;i/7^'J b-h, 2- (2- 
t KP*v-4-^yJl/t**>7i-;U) -4, 6 - 
y7i-;bh'J7yX 4- (2-7^ »JP*vXh + 
v) -2-fc KP^y^>77iy 2- 

(2' -th'P^y-5' ->^ijp*yif;^i 
-;U) -2 H-^>V/h'J7 r V/^UCDm'&t*:^^J^$ 

*fc\ ctt6a>**»«n«»tt*iii2ajsi±« 

[0100] ±fB^S«¥S1b^BIffl$fl/S^li, fg»Jir 



x— ifb>yj3-^y/f;n-f;k ^ 
p tf u>y , j a-wy if jn-f ;k x^u>yj 

V^Pfjl/7;i/3-Jk n-^fJl,7;i/3-;k n-7 

Mft*B<bttHH4Bi2ttl*» 9tt. -tESSflT* 

*§?2*U ±K**#B*{*a> 5 ~ 1 0Sfi%<D?g?$<t 
[0101] tt*<7)=I— f-f >^J|Z^In 

T**L3£*fcL\, fflKa>¥»<b£g|&fctf>. ^ 

[0102] ^<DismmmmbtiLmmmj£%i\z&mmb 

lM*tt»T"C«*S-t*T*S0. 0 1~1//m,»*L 

<!£0. 05-0. 5 //m<D^jl£BJ££t^6cfc : 5l::-f 
[0 10 3] ^0)XB«r*flMb«URII£»A'r«/=AI= 

a— *:7U— Su /*-z3-h;£. «t7p-h 

[0104] *§£Bji<DfamMf&mmi&*foi&wz^tit± 

7^'JP-h'JJk h'J7tfJHrJI/P-X, 

B«*l*1. 4 0J2A±T?fc4:i£)b«#*Ll\, &fc\ C 
S*«U TV<B»»tHCck-3TB3e**i*« (B 
[0 10 5] 

[MM] BT, atf*lfi«i:lttt«S«L. 
I*. W-5i-ya>^P7hy77^ (JUT. G 
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MX H F : m- + vl/>^7P7-f K 

PBT F : ^<;U^;U^P-2-^5 1 ;U J f h7t KP77 

H F N : 1 H . 1H. 9 H-^f^7;itP/ 

[0 10 6] <JRJ6tt^ttO)^fiE> 

[^js^j 1 1 asms* ^^v*— si/;ajtth*fis^fc 

0. 5 'J y hJU3?^X=Hr, ^t>$M2 3 0 g, 3 

5%igi$o. 2 g^tt^ a»Lr^*tz^ic % 

C8F17 (CH2) 2S i (OCH3) 3 

VV7>1 00 6 (0. 1 7 6^1/) ^tt&A^J&TP 

*l£iIiftLs -f ^->3E»*l3j:y P H*<6~7l::fc** 
T?ft»L. 1ET6 0°C-C3^Pp1teiS*ii:s Sfel»*tt 
ffififi 1 0 1 g C0)ta)<7)ltt^l* 10 2-105 

2. ooo-efcofco 

[0 10 7] [ft AIM 2] ttttttL =l>^>-9— •S.tfig 

2 30 g. 2 8%T> ; E~T7K1 6. 4gS1±jA^ H 

C8F17 (CH2) 2S i (OCH3) 3 

r>7>100g (0.17 6^1/) £tt&^f:£;gTP 
-MCcfcU 1 RPsTeaSTLtr. 1 8ftIBSfflT 

fro C*i*a«U -f*>S»*irj:y pHtf6-7|: 
65S^a»L, MET 6 0°cr*3B$p B 1lfc^^-fr. 
tttt<Dfc«afeH*tt«fll9 7 gS»fco ccotcocoii 

[01081 [ftjs^i] 3 ] mnm. p ^v-y— aus 

gf+Sfl|7Lfc0. 5 U ^ h^7^ai:, -T^->S5»* 

2 30 g. 3 5%S10. 2g£tt&*K t^LTl^ 
C F3 (CH2) 2S i (OCH3) 3 

X'7f£*i& h y ^pp^p tf;b h y > h^»7>i 0 

Og (0. 4 5 9W) Stta^STP— hlCcty 1 
RflBT?aTLfc 0 *(D£*1 8 B$P^;MTlcJ£|££-t±*r 

Wi^cky«;«k*-frfctc5. -V>^ttttcofc**tttttBB6 

Ig^fltco ZCDtOXDGPClr^^^TSIi^l . 5 
OOtfeofco Z<Db<D<»m!Tmtl . 3 7 64 

[0109] [ftj*CT4] \mm. □>f>^-s(/s 



2 3 0 g. 3 5%«10. 2g*tta*,ll»Ltl^ 

C8F17 (CH2) 2S i (OCH3) 3 

yy7>5 0g (O. 0 8 8^^) . X ~T 1 l ) ^*=*r 
y^Pt^h'J^ h4rVV7>41. 2g (O. 176 

=bm ttbii^e»TP-hiCcby i*im-<?*TLfc. 

|C«fc y p Hrt<6~7|C&&£T*2fc#U SET6 0 o Ct* 
3f§P B 1$£*g£-tt. WM0)fc^aftSMii6 5g 
£»fco Z<D*,<D<DGPClZ&&ftTmZm2. 200 

[0110] [ftA«5] titwm* ^>t>-v—rU}El 

ffift£fli;Lfco. 5 y h;^7Xni:, ^^->^}g7K 

2 7 6 g. 3 5%S^0. 2 g£tt&<?K fltf*LT^<§> 
C F3 ( C H 2) 2S i (OCH3) 3 

V7jk£tl& h'j7PP?Pe;i/h'J^ h4rVV^>4 0 
g (O. 1 8^^) , 
C8F17 (CH2) 2S i (OCH3) 3 
T'^ft^^^^PP^T^UX^U MJ > 
VV7>2 0g (O. 03 5W . Y-T<? l ))ls**r 

v^pt 0 ;uhy * h+vv7>i 5 g (o. 064^ 

;U) . r-7^'J^t+V^P^^^l/V^ h^rvv 
7>5g (0. 0 2 3 =EM Wf h7X^VV7> 

40 g (o. 192^) stta^£aTP— hi-^y 
2!f ^gtLTi^-o c+tir>^;u-r v^/u 

^ h>1 6 5 g^PL, SftLfc*>0>£#jfcU ±11 

V^mh>M2 3 1 gjifco C(D*,CDtf>GPC 
(CcJ:&#^fi:teft)2, 3 0 0Xfeofr 0 
[0 111] [ftj£«6] 8tftttL =i>t>*- 
Stn&titTLtzO. 5 y ^ h^77Xnlc, 
230g. 3 5%%80. 2g£tta^ ffi*LtL>6 

C F3 (CH2) 2S i (OCH3) 3 

T*^$H^ hU *7P P^P tf;U h 'J ^ h + vv7>64 

g (0. 2 9 3^;!/) . 

C8F17 (CH2) 2S i (OCH3) 3 

^ftS^^T^^PP^T^UXTJUhy * h*v 

V7>16g (0. 0 2 8^^) . RI/t- h^X H^v 

V7>20g (0. 0 9 6^) £tfca^K85Tn—h 

2^^StLTL>tc e cHl:>fMV 
^fj^h>1 4 8 g^^OL, S£Lfct<DS#?a 
L. ±HS*^MlC*y 1W2 7%(D 
^ f M ^ h>M2 0 7 g Sifco Z<Dt<D 
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[0 112] [^*«7] ttftttL =3>^>-9— RtfS 
ftf+£«*.*:0. 5 U ^ HJI/^^xalz. -f 
230g, 3 5%§K0. 2gJtt^ MLtl^ 

C F3 ( C H 2) 2S i (OCH3) 3 

g (0. 2 9 3^;u) „ 

C8F17 (CH2) 2S i (OCH3) 3 

> 1 6 g ( o . 028 ^;u) . h U ^ 

h + VV7>11- 8g (O. 0 8 6^1/) £tt&/v*£ 

iSTa- H=*y 1 Bsra-csSTLfco -ta)**i 8B$p B i 
2 7 s j^=f-^ h>js«2 3 2 g#fc 0 - 

(Dfc<D<0GPClcJ:5#T-«l**?Jl . 8 0 0-efcofc. 
[0 113] [«fiK«8] a>^>»- &tfB 

flMN-*«*.fco. 5 y Hu^xafc* 

C8F17 (CH2) 2S i (OCH3) 3 

•e** f * 7 p Pt^ MJ ^ 

vv^> 1 0 0 g (0. 17 6^EJU) „ MXH F 1 0 0 

»*»?84. 8 gSttaA/fiSTP- H=*y 5»IB-C 

8 0^r2WfHElSSl±fc. KlSafctf^SISlO^-E 
«U C*l£2tfflU SETMXHFSi^t, SBJ 
»ttttt8l9 9 g£#fco C(0*<&<&GPClCcfc&«^S 
tttfll. 9 0 0t?fcofco If:, IWL 3 6 45 

[0 114] [^f£#]9] ttftflL =l>^>-*-&tfS 

jgf+£{S*_^o. 5 y h;u?7xaic % 

C8F17 (CH2) 2S i (OCH3) 3 

Tfi* tl6^?4« f* 7 P P f il/Xf Jl/ h "J ^ V* 

VV7>1 0 0 g (0. 17 6^;U) . MX H F 3 O g 

&tfPBTF7 0gstta^ a»un^«i:c^ic. 

0. 2 5a£OB»*i6*4. 8 g^ttaA/rtfaTP- 
MCcfcy 5»Bti(TLfc fl *(DS*3B#MSBTlc£ 
5I*«#8 0°C-C2B$PBlRJC*i±fc o KJCjfclc 

f, PBTFSissst, awa««aB9 9 gs»fcc 

fc. *fc. B»*l*1 . 3 6 4 2T*fe^fco 

[0115] o] jstmsL a>^>-y— at; 

B*tl-*«a.fcO. 5 "J »v h;U77Xalc, 

C F3 (CH2) 2S i (O C H3) 3 

MJ7PP?Pt?JI/h'J^ h+VV7>1 0 
Og (O. 4 5 9^1) . MXHF90g»tfHFN1 
O gfttta^. Jt#LTl>££ 0. 2 5SS0) 

»B7k**12. 4g*ttaA/fc # aTP-Hwcfey5» 



WTCSlrFLfc. *©**3BMBBBTI=W6*1** Sl# 

tt»U Z*L*aaU SETMXHF, HFN$ 

C(D*,<D£>G P Cl::«fc4#^-»ltt*J 1 . 800t?feo 
fee *fcs BR*I*1. 3 7 6 0-Cfcofe. 

[0116] l^^i 1 1 ] ^ &v 

BKtt*«*fco. 5U^h;i/77^3i:, 

C8F17 ( C H 2) 2S i (OCH3) 3 
t^* f* 7 P P t ^7 f^Xf h 'J ^ h^r 

VV7>5 O g (O. 08 8^1/) s r-T^'JJU** 
V^Pejl/h'J>h + vV7>4 1. 2g (O. 176 
^Jl/) . MXHF30gMPBTF70gfttM, 
*tt*L-Cl>£<hc*lc % 0. 2 5»gCDIt»*8iS7. 
1 g Sfta^iiBTP- H:«k9 5»BtiiljTLfc. * 
(D*^3«fM^BTICJRS6*1±. 5I#«#8 0°C-C2» 

ffll, 3SETMXHF, PBTFS»«St, afflfttt 
«6 7g^|f: 0 ZO)tO0G P ClZcfcS^^BI**!) 
2, 2 O Otrfeofco *fc* SSt^I*1 . 3 7 3 3-efc 

[0 117] 1 2] tttttt. =i:/T>*— *tf 

C F3 (CH2) 2S i (OCH3) 3 

-C^£*t£ h'J7PP^P tf;U h U * h4vv7>4 0 

g (0. 1 8^e;u) . 

C8F17 (CH2) 2S i (OCH3) 3 
ti^l)^^f^7PPt^fiHf^h l J> h^r 
VV7>2 0g (O. 0 3 5^1) % r-T^'JJI/** 
y?pe;ih'J>h^yy7>15g (O. 064^ 
;u) % r-rt 'J ;u:J-**>:?p tf;i^^;uv> K+S/S/ 

7>5g (0. 0 2 3^1) . f h7l^VV7>4 
o g ( o . 192 ^e;u) , H F N 1 O O g ft 
J*LTl*<5<t C^lr. o. 2 5fflS0)WM*58a2 5. 

2 gtttaA//faTP— nc*y 1 o»iyi-c»Tifc. 

-ta)**3B#PBlSBTicsJSS-ti-. 3I£$£#8 o°ct*2 

^0 hfn^js^i^i±. anatt«B5 i g*»t. - 

a>ta><DGPCircfe-6# : ?-ai*JKl2 i 4 0 0t'fcof:. 
*fc. B»*l*1. 37 11-Cfcofc. 

[0 118] 3] aVT^*- *tf 

^Stt^tS^fcO. 5 'J v HU?7*z]|c s 

C F3 (C H 2) 2S i (OCH3) 3 

T*^$tl^> h'J7PP?Pt°;i/h l J> ^VV7>6 4 

g (0. 2 9 3^) . 

C8F17 (CH2) 2S i (OCH3) 3 

■C^StiS^^*T*^np^-^^;ux^;i/hy^ h^r 

VV7>1 6 g (O. 0 2 8^^) , f h7X h^rvv 
7>20g (O. 09 6W) % WMXHFIOOg 
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16*11. 3 g^tt^A/tf^TP- hl^cfcy 7»P B 1T*S8 

0^-e2B*ft1J5lS*1i-fc« ElStt, Efl5»l*2JB#BiL 

fc 0 C*t*S|jBU *a£TMXHF SHS 
Mi5 5gSft: 0 C©ti©a>GPClC«k*»^.»f* 
»2, 6 0 O-Cfcofc. B9WI*1. 3 6 7 0T- 

[0119] [ftjftfll 1 4 ] ttftflL =l l/T^-tf— 

CF3 (CH2) 2S i (OCH3) 3 

Xw^tl^ h 'J T7P PT7°P tfjlx b'J > h*i>V^>6 4 

g (0. 2 9 3^;u) , 

C8F17 (CH2) 2S i (OCH3) 3 

vv7>16g (0, 028^) , M>fJl/h'J> 
h^rVV7>1 1. 8g (O. 0 8 6^) . MXHF 
30gMPBTF7Og$ttM, mftLXl^&tZ 

?>\z^ o. 2 5mm<Dmm*m&i 1 . ogjtta^f 
sutp— n=*y 7»m-e»TLf=. ^^^^3B#fpiM 

fflTlcEi6Sii\ 51 8 0°CT* 2 B$p B 1J£fE£t!:f::o 
ELfc'ik. S«»(*2|iiMBLT:^fc. c*iS»*L. ± 

CDCDGPClrcfc^)^ai*$:J2, OOOt&of: e I 
fc. BSr*l*1. 3 650trfeofc„ 
[0 12 0] [*fifc«1 5] (itgtW 

C8F17 (CH2) 2S i (OCH3) 3 

yv7^3 2g (0. 0 5 6^1) . >fMV^ 
>7" h>1 1 2 gMO. 2 5 N(DPM*?§iS3. OgJ 
tti&*K 8 0°C*T?ftl|ftlC«feyrta*±»*-l±, ^0>£ 

^5B$r B isjs$-t±tc(t c^. isaisasftfc, cc^tco 

tDgUfcyhlJglil 9. 5%-efeof-o GPC^§<t* 
[0 12 1] [&*«16] 

C8F17 (CH2) 2S i (OCH3) 3 
■C^$ti-5>^^^ir7b^PP^-^^;ux^;u h 'J > h*- 
'>V7>3 2g (0. 0 5 6=E)U) % r -J"? U )\>** 
v^pe;bh'J^^vy7>26. 2g (0. 112 
til/) , >WV^Wh>18 6gM0. 2 5 
NORM*** 9. Og£tt&*^ 8 0m«:cl: 

wmm&zmtzo z&toxDmmft&mti 9. o%r* 



[0 12 2] [§tf«17] (Jtttfl) 
C F3 (CH2) 2S i (OCH3) 3 

X7jk£ft,& h U7PP^Pt°Jl/h'J * h4vv7>4 0 
g (0. 1 8^1/) % 
C8F17 ( C H 2) 2S i (OCH3) 3 
T'^^tl^^^^ir^^PP^-^^^X^^Uh'J^ h + 

yv7>2 0g (o. 0 3 5^;u) . 
y^oejl/h'J>h + yV7>15g (0. 064^ 
M . r-T^'jmv^Pe^WyV h^yy 
7>5g (0. 0 2 3^) h7ih^yy7y 
40 g (0. 19 2^) , ^fjKV^^h>2 
83gW0. 2 5 N<DBM*»*2 6 g^ttM, 8 

o°c*-c*nKncj:yrtaa*±#aFii:. ^<z>££5B$p B iJ5: 

fS*irfci:C5. ®S?S*$«fco :o)i00ir^l 

jsiii8. o%-^feo/io g p c&fr&tm&momn 

[0 12 3] [«AM18] (it&W 
ttttttL □>T>1K»tfM!ll'ti?lfeO. 5«J^h 

C F3 (CH2) 2S i (OCH3) 3 

X*vk£tlZ> h »J ^PP3fP tf;U h U ^ h**»7>6 4 

g (0. 2 9 3=E)U) % 

C8F17 (CH2) 2S i (OCH3) 3 
T^^tl^^^f^^PPt^f^Xf^h'J^ h^r 

yy7>l6g (0. 0 2 s^JM s *tf*^JI/MJ> 
h^yV7> 1 1. 8g (0. 0 8 6^1/) . >^;U^ 
V ZfTJls'T h>2 53 gM0. 25N <DBK*»»E 2 

2gSttM, 8 o°c*npj!ip«»CcfcyrtasJi»*-fr. 

COtCD^Sff^ilJtlil 9. 0%t'feot:„ GPC^ 

« t *EJ£a>is*4A<«ai * tn± o 
[0124] <7iua*s/^y;u»*#a>*«*«*i» 

9] StfttfL p>t*>^- KtHUEM-fctta. 
fcO. 5'J7h^77X^l:r-^^^UP4v^Plf 
;U h 'J v*>7 >20g, ^ t^u* ^'J U-h6 

og. i^u7»'ji/-h5g, BBif-^5g, yy 

isisfr* 'Jb-HOg, if L/>yj n— Jl/y> 

V^P-MJJUO. 5 g3fei;iz»a«]i LTv7t h> 
7JH-Jl/2 0g, Xf UVy-'iJ^-^y^fjU- 

f;i/8 0gSti:M, ^^^SSTicr 8 0- 9 o°ct?5 
B#r B im^Lfco »6*tfcT^3*e/S/y;ua**»-r* 

*tt*K6{*S%0)|&ftl*4 3. 6 00 cst,m 
<D#S£{**CD7JUP*^;uS^fSl*2 0%T*feo 

[01 25] [^Jjcflj 2 0 ] <£f$.m 1 9a>r-**$'J 
P + y^Ptf;i/h'J> h+^>7>20g*1 Oglr. 
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> ^^U U-h60g^70g \ZiX7Ltz\ilftlt£ 

4*a#B£{*»«*ftBLfc. Sbtlf:7J^+vv 

UiHtSd^-rifttt^MdWSa^ttflEttAO. 6 0 

0 c s t . ^fc-^<D^S^i**CD7;U3^rv;US^^S 

(i 1 0%-efcofro 

[01 26] tetitm 2 1 ] <&f$.m 1 9 0) r - * $ u 

4*a*«*ft»58ta>ttfil* 3 9, 7 00 cst,*f: 
[0 12 7] <^rtic^!S^<i:T;u=i^rvvUJUS 

[^j*^j2 2] «j*a. n^v-y— &tfasti-€4i*. 

-3-75^oe^h'J^ K^r->i>^>2 2 2 g^> 

y;Hb»J<h Lr0^f>f;i/yv7+f>2 4 2 g£tt 
aA/-Cft*ftSlTI= i 2 0°ciciiD^Ls czirr-^U 
v K^v^Pej^f^vx h*vv7>4 9 6 g £;T§ 
TLT£J£*t»\ 1 2 0°C"e5ftlB»nJft«»Lfca)*). 
«?«^»^M1ET1 0 0°C^^3feLfrctZ^. ft* 1 . 
3 87 cst, 4618, itl1. 0 4 8(7) 

[0 12 8] *l^ZOSl£±fiK«5 8 6 2 gi: h;Ux> 

8 6 2 g £8si*a* a >-r v*— atfaaoi-ta**: 

2. o y h;i/^vx=3irtta^^. % saftatTiw^a-e 

CC|c^7KKiSl 4 1 g£«TLTJRJS*-tK 1 1 0°C 
-C2RfPfl*Pl»a»Lfc(D%. 5 0W*;-JH4 1 
gt*TL, 5 0°C-C?1 ftBB*Dl»ai*L. *i^-e*ET 
|:1 0 0°CTMS5S#£(&£L. »tta*1b^«!lS»fco 
ZCD^b^^(7)#^qSllXX^^ hJI/Bfttffofcfc C 5, 

3. O 0 0 cm-1l5l±a)aJaiCOHa«lM*NH»ZiB 
Bl-4»J|XI*Btf>&*v*\ 1. 650cm-1|:7 5KS 

[0 12 9] BIT* *ttfli:lt««*«1". ttfc. ^Jfe 

tt. *a*a^l*«a)i!i8-^(4JUT(Diiye&*o 

F S - 1 : £f&m 1 CDSJC±««I 
F S - 2 : *fiK« 2 (7)J£f£±j£1$!) 
FS-3 : «Afl3(DSlS£Aa 
FS-4 : £fifc«4<DJ5Jt£fi£«5 
FS-5 : £fit«5<DEJ££fiMfcl 
FS-6: £j£#j6<DJ5l£±/£fel 
F S - 7 : ^j£#J 7 
FS-8 : £f£#j8<DJkJ&±j£$fc) 
FS-9: 9 <DJ£JE£j£1fcl 



F S — 1 0 : ^f&m 1 0 <7>&J&£j£te 
F S - 1 1 : &J&m 1 1 CDJSnE^/S^I 
F S - 1 2 : 1 2 <7)J6;j££j$ifej 

F S - 1 3 : £f&m 1 3 (DJ£l&£j£?$3 
F S - 1 4 : ^f&m 1 4 (DSi^^iS^ 
F S - 1 5 : &f&m 1 5 (DJS&^fifc'&l 
F S - 1 6 : £&tm 1 6 (D&J£±J&!$I 
F S - 1 7 : ^f&m 1 7 cdJ£|££j$1$?) 
F S - 1 8 : ^f&m 1 8 ©JRJttrttt 

<r;^^rvv y /i/«Ma>*aAa«(*> 

P o I - 1 : ^Ji£0l] 1 9 (DKfc&J&ya 
P o I - 2 : -gfiLW 2 O <DJkl££j$1&J 
Pol-3: ^f&m 2 1 ©SJt^fiMft 

£®> 

NS i - 1 : ^U-T K^Dt e ;U h'jX h3r*>^> 
N S i - 2 : 2 2 0>J5l£±fifc#) 

[0130] *fc, st*«*fl)fta«itt©a3eaT/wffl 

l*JUT<D*J4-efrofc 0 

c 1 ) eaaft 

J I S K5 4 0 0l:*CtlSLf: o 
(2) B&ttKB 

1, OOOftPBiaicfeM+43te;R0)«»* (%) &BKL 
TOJ . 8 9~6 0%-Cfc4**£ TAJ % 5 9%WT 

o) aaaattRtt 

ASTM 1 0 4 4|::*P«U t~ /<— SfitKKaiCT 
18MCS-1 OF^fl, «l500gTt1. o 
0 0@fi»<D»ffi£»lj£Lfc. t^— Stttt (%) I* 
(iai£&CD§{I) - (KBIfflaBB) tr^Lfco 

(4) BlbttBOVatt 

J I S K5400l:«Ls »>^iU**5Vy<DXI 
T5 1 mmMPB<D«« 1 1 *fO« y @ $ A*lT 1 0 Oil 

0>»»B£o<y % rtr^-tzPT— (Sana) 

9 o«*m»wic«LaicM3&<Lfc*, a 
ja*«a**rfc»#Lfc*i-!» (x) sx/i oo-e 

(5) iSBJtt 

aa©*a*«i*-ftawttt*Lr^*«** roj . 
aaa*a«i:*>3itfca»4<B«)6*t*»** r XJ 

fee 

(6) Bffi¥ 

HJ130~5 0 jKm<D?*rJUA£flF8lL* C GO 7 ;U A 

moivc t ? *B»*tn= * y as l/c (xsat 2 o 

°C) O 

(7) s«9 

»**atncra*4*ifcaft««*»«Ba>aB^** 
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(8) }S7K14 

(9) H»fttt 

o:«*5i*. a#i»y*«iy5SLrtia*»*t4^ 
a : a<«6aL^a*»ttr. nya-rta**^ 

x : £<a#8tftfcl\> 
[0131] [MML ttttft] 

( 1 ) SsKff^fi6fflfflfifc!B3<DlB» 

U— h: h 'J ^ f PHU^P/O h U 7* 'J U- ? 
^b7Wa«t79'JU-h : C8F]7 (CH2) 2 
COOCH = CH2s *«*BB»*I: 2-tKP*i/- 

2->fji-i-7i-;i/^P/^-i-tx Hfbtt 

-t$Sl, 2 l=iFLfc«fc Lfc." 

(2) ftBftVBfcttlHffllflrtfeaHK 

(DtK'J t^frttO U U-K JGBSWfcBBHbttr,/ 



[o 1 3 2] (3) K9ttBfi$J$ttia>fffi 
(2) <DS5BSf*«<bai«fflfflfit«a*afli-r 

ur 1 -3 11 mlzttz & 5 \zy a— T--f >^ 
ttir-cttftL. J$1 2 o°cirr$^j3 o#iHflMbSts-*o 
*(d±\z (1) (DaM»fiRfflfflBfctts«ffi-r«a^i*. 

MlIdrLTO. 1-0. 5 jf mlrftftj^lr/t— zi 
[0 13 3] K^M a CBMb«l±«*ftaXE* 

£S#T£ 200mJ/c m2^ 3 (sKft y £L XWit 

£i±3o KBHbt 8 0^<B»®Sffl3*--- 
?:/+T*5#H«ftLW<bSi*4o «LM* (2) (DAB 

4bLfe3ffittntE <*LM*7 -fiUA) icflHblMfcLT 
0. 1-0. 5 //m(CttScfc5l-/<— 3 — x-f > 

*ai-Tinrr«o *a>8L *n«-eflHb*i*«ii$i* 

JtE*Bfl* ffll^T 2 0 0 m J / c m2$ 3 @« y » L 

TBHbS-tfS. J»5WbS*i±4*^l*. 8 o°co>g&JILfli 

a*-^>*-e6»iMi»Lmb*-fr«. 

[0 1 3 4] ttfflLfci8l3B»JB*RI*0. 5mm(0PC8t 
HI, ^^;UAI*5 0 A/m(7>P ET^-nUA^ffll^TfTO 
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